Objectives: to compare Transilluminated Powered Phlebectomy (TIPP) (TriVex TM System) with Muller's hook phlebectomy. Materials and Methods: between January and April 2001, 40 patients (group 1) undergoing TIPP were non-randomly compared to 40 patients undergoing Muller's hook phlebectomy (group 2) in the course of conventional vein stripping and perforator ligation. All patients had at least C2 CEAP disease. Results: hospital stay averaged 2 days (range 1±3 days; median 2 days) and was similar for the two groups. TIPP took significantly longer (56 + 12 vs 45 + 10 min, p 5 0.001) but was associated with significantly fewer incisions (6 [2±8] vs 8 [4±21], p 5 0.001). The mean pain score (out of 10) at 2 and 7 days and 6 weeks was 5, 2 and zero after TIPP and 4, 2 and zero after hook phlebectomy. The incidence of postoperative haematoma formation was significantly higher after TIPP (45 vs 25%, p 0.06), especially in the calf region (25 vs 2.5%, p 0.003). Conclusion: TIPP was slower (although speed increased with practice) associated with more haematoma (although this reduced with practice) and fewer incisions. In other respects (pain, cosmetic satisfaction, other complications, residual varices) it was not significantly different from hook phlebectomy. Greater clinical experience with the technique and randomized studies are required to determine whether TIPP is a valuable addition to our armamentarium.
Introduction
The purpose of this prospective non-randomised study was to compare the efficacy and safety of Transilluminated Powered Phlebectomy (TIPP) (TriVex TM System, Smith & Nephew, Inc, Andover, U.S.A.) with standard hook phlebectomy. 1 
Patients and Methods
Between January and April 2001, 80 consecutive patients presenting with greater saphenous varicose veins (VV) to two institutions were non-randomly allocated to TIPP (group 1, n 40) or Muller's hook phlebectomy. 2 All patients with greater saphenous reflux were eligible for this study. Patients with lesser saphenous vein reflux, previous VV operations or evidence of deep venous thrombosis were excluded. The patients paid for the disposable TIPP device (c. d250). Informed consent was obtained. In the TIPP group, the median (range) age was 52 (34±79) years and 28 patients (70%) were women. In the hook group, the median (range) age was 53 (20±71) years and 30 patients (75%) were women. The possible risk factors for VV included prolonged standing position (62% TIPP, 70% hook), obesity (50% TIPP, 38% hook), family history (48% TIPP, 60% hook) and parity (35% TIPP, 52% hook). All patients underwent clinical examination, plethysmography and Duplex ultrasonography to evaluate the deep and superficial venous systems and perforating veins (Tables 1 and 2). 3 Operations were performed under spinal anesthesia in 68 (85%) and general endotracheal anesthesia in 12 patients (15%), according to the patients' preference. All procedures were unilateral and performed by two surgeons (VS and OL, 20 patients in each group). The greater saphenous veins were removed with an intraluminal disposable stripper (Vastrip 1 special, Astra Tech AB. Mo È lndal, Sweden) following standard exposure of the sapheno-femoral junction. Incompetent calf perforating veins were carefully identified (40 TIPP, 54 hook) and ligated (27 TIPP, 48 hook). Clusters of VV were removed by TIPP as previously described 1,4±8 or Muller's hook phlebectomy. There were no technical failures and no patient required conversion to hook group. Post-operatively, patients were fitted with 20±30 mmHg stocking compression for 3 weeks. Operative data, post-operative pain (analogue scale 0±10 at 48 h, 7 days and 6 weeks), cosmetic satisfaction and complications were prospectively documented. Patients were clinically evaluated daily prior to discharge and at 6 weeks.
Numerical variables are expressed as means AE standard deviation (sd) or by median, and were compared by Wilcoxon rank sum test. Chi-square or Fisher exact tests were used to compare categorical variables. Correlation was assessed using Spearman coefficient. All statistical tests are two-tailed. Statistical analysis was performed by SPSS statistical software (SPSS Inc, Chicago, IL, U.S.A.).
Results
Hospital stay averaged 2 days (range 1±3 days; median 2 days) and was similar for the two groups. TIPP took significantly longer (56 AE 12 vs 45 AE 10 min, p 5 0.001) but was associated with significantly fewer incisions (6 [2±8] vs 8 [4±21], p 5 0.001). The mean pain score (out of 10) at two and seven days and 6 weeks was 5, 2 and zero after TIPP and 4, 2 and zero after hook phlebectomy. The incidence of postoperative hematoma formation was significantly higher after TIPP (45 vs 25%, p 0.06), especially in the calf region (25 vs 2.5%, p 0.003) ( Table 3 ). However, comparison of the first with the second 20 patients revealed a significant reduction in haematoma (17 vs 6, respectively, p 0.0005). Seven patients developed ankle saphenous nerve injury (2 TIPP, 5 hook, NS). There were residual VV in four patients (two in each group). No haematoma, lymphocele or infection required surgical evacuation. Mean pain score at 2 days was 4.2 + 1.6 (range 1±7; median 4) for TIPP and 4 + 1.4 (range 1±7; median 4) for hook (NS). At 7 days, these scores were 2.3 + 1.4 and 1.8 + 1.1 for TIPP group and hook group, respectively (p 0.036). Six weeks after treatment, the mean pain score was zero for the two groups (p NS). Outcome was considered excellent at 6 weeks for both groups with a mean cosmetic score of 8.9 + 1.2 for TIPP group and 8.6 + 1.1 for hook group (p 0.037). After one year follow-up, recurrent varicosities appeared in one limb in the hook group (2.5%). 
Discussion
Recently, several minimally or less invasive surgical venous surgical procedures have been introduced. 1±15 Among these, TIPP is designed to allow a more complete and a less traumatic removal of VV clusters.
In this non-randomised study, TIPP was slower (although speed increased with practice) associated with more haematoma (although this reduced with practice) and fewer incisions. In other respects (pain, cosmetic satisfaction, other complications, residual varices) it was not significantly different from hook phlebectomy. The present results are broadly similar to the only other study comparing TIPP (retrospectively) with hook phlebectomy 1 except that here the pain score for TIPP on postoperative day seven was significantly higher (presumably due to calf haematoma). 14, 16 The incidence of ankle parasthesia was 5% for TIPP and 13% for hook, figures similar to those reported in the literature. 15±19 To summarize, the results of TIPP are broadly similar to those hook phlebectomy except that the former is associated with a significant learning curve, increased expense but fewer incisions. Greater clinical experience with the technique and randomized studies are required in order to determine whether TIPP is a valuable addition to our armamentarium.
